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Figure 1.1-1. Generel Map of the Gulf of Hextes. 
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| Arges Drifter ID 
2.3.2.1 Ineredeetion 


Table 2.3-1. Cruise listing end sampling totals for scoring servicing cruises along 92° YW longitude. 


Dissolved Suspended 
Cruise cT>) —— Salinity Oxygen Selids 


ID Detes Casts Casts Semp les Seaples Semples Optice** 


April a ~ 10, 1987 24 41 38 186 0 0 
April - 27, 1987 16 2 is 7s 9 5 
July  - 18, 1987 ll ‘4 ll 53 7 0 
Mow. & - 17, 1987 12 45 15 27 15 0 
puss20 Feb. 6 - Li, 1988 17 0 16 by 14 5 
Puss? 5¢ 17- 15, 1988 0 $7 0 0 « 0 
puse26 May 3 - 5, 1988 0 0 0 0 “ 0 
puss0) July 18 - 22, 1988 17 0 17 % ll ll 
pus9i) Oct. 28 - How. 2, 1988 0 32 0 0 0 0 
* Cruise alee included ARGOS drifter deployeent for Bucy 335). 
** Optical seasuresents included all or some of the following: 
* coler index * Light trensetesion 
* d@ewwerd irredience * fluerescence 
* quente irredience * Secchi disk 
* Light scattering 
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Figure 2.3-le,b. Cruise treck and station locations for 8/V PELICAN Cruise PHE71) for («) Section A- = 
B and (b) Section C-D. 
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Figure 2.}-ig. Crutee wrsek and etetion lecetions for 0/¥ PELICAH Crulee PHBEIO (Section HH). Benes 
ore CTD caete. 
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‘o/eree 1 tty Oven 
se oe Oe Bt ee oe we we we 
' © 


x or ms 
< > o> A 
weve Nhe 2 
—— 


* 
1 


* 


—⸗ 

— —· 
— 

eo, 

ewes 


Sf ot 
e iF i =. 4 * 
er eres @et ee Be wae we we s+ @e 


Figure - . Cruise treck end station location for 8/V PELICAN Cruise (j) PHOPO) (Section U-¥) and 
_—— (k) PRBPLD (Section U-X). Sexes are CTD caste and K's are EST drops. 
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Table 2.3-2. Station sequences for individssl hydrographic cruise 
sections. 


ID Name Station Sequence 
rus7i3 A-B LX, 2K, 3, 4K, SK, OR, 7H, OR, 9K, LOK, LL, 12K, 13K, 
14K, 15x 
res7i3 c-D 16C(17K) , 18K, 19C, 20K, 21C, 22K, 23C,, 24K( 25K), 
32K, 33C, 34K, 35C, 4K, 
-S1C( 42%, 43K, 442, 45K) , 46C, 
Sic 3, 54K, 55C, 546K, 57C, 
, 62%, 63 , 642, 65C 
9c 


,10C,11C,12C,13¢, 


14C , 15¢ 


T-J = SECC) , SK, OA, TRC EK) , 9A, LON 11K) , 12K, 20( 13K, 
14K) , 15K, 16K( 17K) , 18K, 19K( 20K) , 21K, 22K( 23K), 
235K, 26K( 27K) , 2EX( 2A) , KON LX) , 32K, 33K 34K), 


Pus7is 
PEs80} CH 16,20, 30,40,5C,6C, 7K, 0C, 9K, 10C, 11%, 120,13, 
Pwssis 


Puss?) PQ 36K, 37K, 38K, 39K, 40K, 414,425 

Pus82) QR 42K, 43%, 64%, 49%, 50K, 51%, 52% 

Puss25 S-T SIR, 54K, 55K, 56%, 57% 

Peso} UV 16,20, 36,40, 5C,6C, 70,86, 9C,10C, 110, 12C,13C, 
16c 

ree9is 


Table 2.3-3. Specifications of the Beil Brown Merk ITID and See- 
Bird SBE-9 CTD Systens. 


Conductivity Tempereture 
Merk IIIS SSE-9 Mark IIIB SBE-9 


20.05 320.01 
0.0005 0.0003 
0 70 
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Figure 2.3-7. Exemple of « CYRE Ship-of-Oppertumity cruise track. 
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Figure 2.3-6. Example of « JUSTO SIERRA Ship-of-Oppertumity cruise 
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Figure 2.4-). Stetien lecetions fer the July 1988 study of the optics) 
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Figure 2.6-1. Mooring lecetions Guring Year 5 of the MIS -epensered Cuil 
of Mexico Physical Oc0eanegrephy Progress 
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inetrweents whee esed in the weeter everaging sede are referred to as 
Mark Ill’s theugh the senufecturer Gees net aeke this életinetion 


Twe ether significant prebleas were encountered Guring the current 


were 

bernecies were found te heve encrusted the inmetrweents after three 
sonths. At Mooring CC (64 @ depth) barnecio fouling wes significentiy 
less intense and of « different. lerger type, net covering the entire 
exposed surface ares of the instruments At Heoring DD (180 & Gepth) and 
further offshere me significant fouling besides « thin fille lever wee 
ever oberrved 

The heavy fouling et Moorings AA and BB Gid net interrupt the Clee series 
of current speed and direction because of an 


lower speeds end energy then ectuslly eccurred towards Oh letter 
perts of each Gepleywent period interestingly. thie ¢ is net 
visually ebviews in examining the current records 


Earlier experience, however, has shown thet in thie region even the seer 
potent entifeuling peints would heave felled Guring the three-aenth Ge. 


pleyments. 


Deecriptions ef the General Oceenics end Aanderes instruments «re 
previded in SAIC (1986 and 1988). reepectively Table 2 6-2 prewides « 
summary of the planned instrumented depth. on each sooring and Figure 
2.6-2 prewides « vise line for the ectusl recovered dete Date return 
for the 12 senthe fellewing correction of the Mark I! preoblew war %2 
percent. 
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SST aape with Grifter trecks, « study of the bréregrephy 
of the weter oe Getereined by ERT Gete. «@ Hinemetio emelvele of 
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The Kinemetic enelyels prewides the tlee histories of 
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center of eetien). divergence 0. werticity «. nermel deformetion rete 5. 
ont shear Gefermetion rete § (eee SAIC, 1986. Seetion ) 2.1 2) The 
@ynemiec ensivyele wees the werticity ef the weter columm. the retetion of 
the earth (« fumetion *f letitude). ent the divergence of the water 
column in Getermining « belence between changes in the total rete of epin 
ond the etretehing of the weter columm (SAIC, 1986. Seetion ).2.1.)) 


| 


The reeulte of o1) these enelyees are used te predece an wnderetending 
of the physical precesses in the Gulf of Senice. eepecially theee related 
te Leep Cerrent ed@yse. A eynepele of these results te Gate can be found 
in Lewle ené Eirwen (1985. 1987) and Lewis ot o1.. (1989) 


CTD selinity. teapereture end depth calibration setheds were as deecr i bed 
eeriler im SAIC (1988) Besed om these getheds§ the corrections 
identified in Table }.}-1 end Table }.}-2 were applied. The resulting 
ed’ usted sined lever CTD selimities ere « serecterize? by standard 
6 letions ef 20.001 te 20.009 ppt. Mewever. werticel salinity records 
fer erulee FRE9O) are suspect due te « degre @6 CT’ thereleter response 
cousing salinity eplking in the thermocline Teapereture end pressure 
corrections were epplied eniy te Gate fer erwiee* "WE'L) and PREELA per 
Table 31.32. All ether CTD teaperetures end pressures were within the 
range ef eccurecy of the reversing thermeseters end/or the amount of wire 
weed te lewer the CTD (wire out) Vith the emception of CYRE Cruise 
8800) where 0.49°C was subtracted te bring ZET Gate inte agreement with 
eeineidental CTD temperature dete in the surface sised lever, — 


Table 3.3-1. CTD salinity calibration data for the Gulf of Mexico Year 


5 Progress. 


Neil Brown Mark IIIS 
SeaBird SBE-9 (LUMCON) 
SeaBird SBE-9 (LUMCON) 


Neil Brown Marth IIIB 
SeaBird SBE-9 (.AMU) 


SeaBird SBE-9 (LUMCON) 
SeaBird SBE-9 (LUMCON) 


Calibration 
Offset Applied 


(Seo Table 3.3-2) 
40.015 ppt 
40.011 ppt 


(See Table 3.3-2) 
40.024 ppt 


40.026 ppt 
40.024 ppt* 


* This offset adjusted the mixed layer CTD salinities to agree with 
bottle salinities. However, it was observed that a degraded thermistor 


response caused substantial salinity spiking in the thermocline. 


Table 3.3-2. Worthwest Regional Calibration Center calibration coef - 
ficients for Beil Brown Mark IIIB CTD (April 10, 1986). 


Parameter” a0) A(i) 
| SS RSS SS WS PE AE AREAS 
Conductivity (amho/cm) +0 008 . 999597 
Temperature (°C) +0 .049 999749 
Pressure (dbar) 40.1 999752 


* Parameter = A(O) + A(1) x F, where BN = Instrument output. 
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temperature offset corrections were applied to either the XBT or AXBT 
Gata. In addition, no drop-rate edjustments were sade, though obviously 
bed drops were discarded. 


Dissolwed oxygen analysis procedures were according to the sodified 
Winkler method described by Strickland and Parsons (1972). Total 
suspended and volatile solids were determined by the sethods described 
im American Public Health Association, et al., (1985). 


& representation of nomenclature and associated engineering units is 
also provided. 


3.4.2 Bomenclature and Definitions 


The nomenclature end units follow the recommendations by the Interna- 
tional Association of the Physical Sciences of the Ocean (IAPSO) Vorking 
Group on Symbols, Units and Nomenclature in Physical Oceanography. In 
addition, the classical American nomenclature and the nomenclature 
recommended by the International Association of Meteorology and 
Atmospheric Physics (IAMAP) Radiation Commission in Atmospheric Physics 
are presented for reasons of comparison in Table 3.4-1. In this section, 
spectral densities of radiation quantities (or sore simply spectral 
radiation quantities) are designated by the IAPSO recommended symbol for 
the respective quantities supplemented by the subscript A, «.g.,. L, for 
the spectral density of radiance, i.e., the radiance L «[L,d\. 


Consider the differential amount of radiant energy 40(A)d\ in « specified 
wavelength interval (A, A + 4A) which is transported across « small 
element of area GA in directions confined to an element of solid angle 
Gy Guring « time interval dt. This energy can be expressed in terns of 
rediance, LiA), as 


@Q(A)@. = LA) cos © GA GA Gy at 


where © is the angle between the direction under consideration and the 
outward directed normal to GA. Radiance, L, is actually « function of 
herizental position, depth, orientation, and time as well as wavelength 
but normally varies so slowly thet ‘t is often assumed to be independent 
of herizental position (i.¢., = and y). 


Radiant flux, @, is the time rete of flow of Q and can be expressed 
simply as 


aQ 
a--—-L cos 6 GA Gy 
ét 


the classic 
American nomenclature ere represented well 
Syabols 
— aired 
Classical 
0, RE... eee 
Rediant energy J Q U 
Redient flux v 6 P 
Radiant Intensity Ver™* I I J 
Radiance Waser L L N 
Irradiance va? E E n 
Downward irradiance va? x. E(-),£4 #(-) 
Upward irradiance va? X E(+),£t (+) 
Vave length a A A 
Light absorption 
coefficient a a e a 
Volume light scattering 
function a‘sr* — 1 ° 
(Total) light scattering 
coefficient i b ¢, ‘ 
(Beam) light attenuation 
coefficient a c e a 
Vertical light attenuation 
coefficient — x x 
+ The spectral densities of the radiation quantitites Q, @, ...£, 
are designated by subscript A. The corresponding units are those of 


the radiation quantities per unit wavelength. 


$s 
Intensity, I, is defined as 


Co) 
dl -—-«=L cos 6 & 
9) 
Irrediance is the rediaent flux per ares, or 


3 
— =L cos @ dy 


and is usually considered in five quantities. The two sost common are 
the upward irradiance, £,, 


EB, = J.pllcose| de 


in which the integration is completed over all solid angles in the lower 
heaisphere, and the downward irrediance, [£,, 


in which the integration is completed over all solid angles in the upper 
heaisphere. 


Downward quanta irrediance, q, in the visible part of the spectrum (350 
to 700 nanometers (mm)) can be related toe the downward irradiance as 


700 
q(350 to 700 mm) = f EAA) + Arh +e" aa 


aI = £(0)+E-d¥ 


where E is the irradiance in the scattering volume. The term d¥+f(@) is 
related te the scattering coefficient since 


d= 


Apparent properties include the wertical attenuation coefficients for 
irrediances, such as 


j.---— for the downward irradiance 
E, #@ 
1 @L 

yK&e@e--=— for the radiance 
L 
1 aq 

j,«e--=— for the quanta irradiance 
q é 


. a» [| 4 
%- 4%, £(2,) 
Again, all the attenuation coefficients have units of reciprocal length 


It wight be noted, however, that since all the K-functions are apparent 
properties, they are subject te variability with solar elevation, cloud 
cover, and state of the sea (¢.4.. Héjerslev, 1986b for sore details). 


Beam transmittance can now be defined in « straight forward manner by 
considering the ratic of an initial flux @(e) treveling in « narrow near- 
parallel beam over « distance © to « position where it is seasured as 
(cr). Thus 


in(@(r)/O(e)) = -er (1) 


ae ed set bt FT 
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It shall, however, be 


test water in the calibration has to be absolute 


which the c-meter operates, y= ey is knoe 


ly and k can be calculated. 


tis 
[ith a —* 


validity of the values given in Table 3.4-2 is still 


It is possible te go one step further in the calibration schese. Like 


before the following relation is valid 


(3) 


™jtZe-~—-ke “,* 


where the water for this case has « light attenuation coefficient equal 


to ¢;. 


; ; Vhen the 
measured versus depth allowing 
attenuation coefficient versus 


Tech transaissometer calibration 


(4) 
(5) 


is measured. According to Equation (5) 


) 


®, 


The Danish transmissometer calibration is performed by taking « batch of 


fairly pure water and measuring its light attenuation coefficient c, by 


e+ o- i/rtin— (o 


using « calibration bench described earlier. The transmissometer is 


Division of Equations (2) and (3) leads to: 
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in which V, = 4.569 eakes the lest tere equal to the above 0.364 o°. 


Rearrangements of Equation (8) results in: 
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Figure }.6-le.b. Correletions free rew end )-HLP median trevel tines 
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Figure 3.6-2. 


Forty-HLP IES #1 sedian and sode travel times for record NOO6. The eddies soving through 
the site are identified along with the approximate dates of hydrographic cruises and the 
ecourrence of ARGOS drifters. 
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(3/83-9786). 


Loop Current statistics from 98 QUEENY transects (1/80-6/87) and 73 WESTOR transects 
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North Boundary (LN) 
Vest Boundary (LH) 
Last Boundary (LE) 
Width (LE-Lu) 
Center (LC) 

Depth Center (DC) 
Area Veet (AW) 
Area East (AE) 
Total Area (AW+AE) 
Eddy Period 
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331.5 
385.3 
672.3 
287.0 
$33.1 
24.0 
29.85 
28.73 
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85.48 
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46.58 
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$32.2 
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841.1 
479.6 
780.0 
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72.46 
84.91 
116.5 
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83.4 
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the spectra of LW and LE. The positions were linearly interpolated to 


equally spaced tine intervals of 30 days, 


calculated by standard Fast Fourier Transform (FFT) techniques. The 


A gore quantitative look at the variability of the fronts is to calculate 
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Table 4.2-2. Leop Current summery statistics froe frontal ensiysis. 


Dats 
5 average Ares 210.0 = 10° i=’ 
Maximus Area 337.0 = 10° =" 6/85 
Maxigus Northwardé 29.75°h 2/82 
Extension 5/82 
Maximus Vestward 91.25°¥ 2/77 
Extension 


Table 4.2-3. Warm ed@y summary statistics frome frontal ensiysis. 
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Mean Diameter of 
Average Lady 7h = 
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Figure 4.3-3. Drifter trajectory for Septeaber 16 to Heveasber 29, 1986. 
The asterisk represents the initial pesition eof the 


@rifter. Depth contours are in seters. 


Figure 4.}-4. Conditions for October 18 to 25, 1986. SSTs are in “C and 
the asterisk represents the initial pesition of the 
érifter. Arrows Genet flew at the edges of Eddy D. 
Detted lines indicate th: lecetion of eddy water. 
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Figure 4.}-7. Orifter trajectories fer January 27 to March 17, 1987. 
The asterisks represent the initial positions ef the 
ere in seters. 
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Figure 4.)-14. Orifter trejectertes for Beweuber 7. 198) te Mareh 22, 
1988. The eeterieoke represent the initial peeitions eof 
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Figure 4.}-16. Drifter trajecteries fer April 12 te Mey 17, 1988. The 
estericks represent the initial pesitions ef the 
Grifters Depth comteurs ere in seters 
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Figure 4.}-20. Drifter trajectories for Septeaber 6 te Geteber if, 1968 
The esterieke represent the initial peeitions ef the 
Grifters. Depth contours ere in setters 
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Figure 43-29. Fer Drifter 145. the (e) werticity, sermel éefersetion 
rete end sheer Gefermetion rete for Bedy F. ant (bd) 
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A siwller etelling of the weetwerd 


« Leop Current eddy hes Deen reported (Lewis et a)., 


then the serthern edge of the eddy was in reletively shellew water. As 
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non-linear ecceleretion would cause the eddy te seve eastward 


an unexpected phenoge..n 
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wes in relatively Geep waters on 4)) sides. Thus, apparently enether 


ageinet the Corlelis effect, the net result being the stalling of the 
westward sotion of the ed@y. However, in the case of Eddy £. the eddy 
precesse exists by which Leep Current eddies can heve their weetwerd 


The weetwerd trensletion eof Gulf edviles resulte free the sepetial 
wertetions ef the Cerlelis peresmter. As indicated in this dete set, 
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35 from Eddy F (end the corresponding retaining of Drifter 37) 


A second set of cyclones are Gepicted by the trajectories of Drifters 
5837 amd 5829 om the western side of Eddy 3D (Figure 4.)-1)) These 
cyclones ere emaller then the ether cyclones sentioned These boundary 
vert are likely eesecleted with the weetern flew regiae of Bédy D as 


eddies aay originate free the 
os = C ye Lemes generated 

& result of the tepegrephic 
betes effect (beth the Cortelle effect end nen) accelerations would 
_ Tt te alee peeslble thet the cyclonic 

eddies result from the shedding of vertices as « Loop Current ody seves 
westward (Seith end O'Brien, 198)). Yer 


2 
: 
i 
) 
z 
: 


occestonally in deeper water just east of « weetwardly sewing entlcye lone 
(a eyelene te the east of am enticyelene will tend te retete in of 
anticyclonic neture, thus bringing it gore te the sewtheest of the 
enticyclene [Heoker, 1987)). 


The series of cyclones Gepicted in Figure 4. )-2) and the elengeted neture 
depicted in Figure 4.)-22 suggest Chet the e@fles wight be generated by 
# beretreplc inetebility. As the Leep Current e@@lee seve weetwerd, 
their nerthern flew regiae (with ite eseecleted cyclen! werticity) would 
induce «@ significent leterel sheer Under certein conditions, 
perturbetions could grow inte clesed cyclonic vertices These conditions 
are enhanced by the peesibility thet the Gensities of the Owe wetter 
mesees Can be significentiy different (the °C Leethere within the edey 
can be a6 Geep a6 790 @) Hooker (1987) etudle? euch leterel inete- 
bilities mumericelly end shewed thet « sories of cleeed cyclones fore, 
and thet these eventually coalesce te fers the sere elengeted flew 
structures a6 seen in the hydrographic Gate of Figure 4. )-22 


at 
Hil 


Bij 
His 


tH 


- He 
A 
$2} 


vefere 


(Le, 


Potential werticity greéuell 
eexioum negetive velue right 


Perit 


from seving westward 


J 


* 9.9.2 Eieetion of Base from L 


, eheeting weter free Owe coalescing geoetrephic 


| 
Ht 
: 


54 


at 
ik 
if: ii 


jean 
Ht 


* mumerice) elauletion shews 
the top left end bettee right ef 


Relein represented the e)ected weter ef of entwlus 
surrounding the new e@@y, work by Hooker (1987) indleetes thet the 
Per we coeleecing enticoyelemes. the talle 


s)ected water would sere closely resemble “Calle” Crelling the newly 


formed edey fer twe coalescing 
thet Th) e)ected wetter le epem of 
the newly formed cyclone 


Although Cushmen 


Figure 4. })-3) 


i233 
OPIFTER S344 
144 J 
PERIOD OF ROTATION (Das) 
114 
104 / 
2* 
— — ~ 
7 
8+ h. Yibnaey 
| — t. \ te ; 
6 ° * 
eovmra⸗ct fo mNc'cENTER he⸗·· · 
4+ ‘ ‘" vi'y 
J 
14 CCCENTRICITY 
; i 
0 * — 
200 380 400 450 
JUUAN OATS (1987) 
— — — — — — — — — — 
Perted ef retetion, @letence te the center, end eocen 


tricity fer tédy £ as Geterwined free the trejectery ef 


Drifter }}44 


JUUAN OATS (' 987) 


— — — — — — — — — — — — — — — 


Figure ‘3-32. Potential werticity fer Eady £ as eree free the 
trajectery ef Drifter })44 


] 
i 
f 
| 


im tteelfl would premete « lateral Giffuseten ef 
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ve 

sheer 


are Het considered in the belence of enguler 

expressed by potential werticity Thee. « considerable 
in lel werticity as seen by the twe 
Grifters in tédy fF. Figures 4.}-}40 and 4.3-34b show this te be the 
figures ere once egein primertiy 
stretching ef the eé¢y vertes 


From the trajectories of Drifters 1345 and 14). reasonable hypotheses 
can be gade about the ejection of wetter free Owe coeleecing e@@lee in the 
western Gulf Sef (1988) hee shown Chet twe coalescing enticvelenes wil) 
send Centecles sbowt ome enether «6 they jein Fer twe enticye lenes 
located weet te eaet of one enether,. the tentecle of water leaves the top 
(northeast) corner of the weetern ed@y end Crevelse eastward around the 
nerthern bell eof the esetern e@@y Likewlee, Che eastern ody hee « 
tentecle eof weter leaving the bettee (seuthwest) cormer ef the eddy 
treveling westward erownd the southern bell of the weetern eddy (Figure 
&.}-35) These tentecios of weter wrep sereund en¢ encompass the 
edjcining ed@y, pulling weter free the interior ef the eddies behind 
thee However, before the water free the leterior of ome ed@y reaches 
the periphery ef the ether ed@y. it is surrounded by the water of the 
tentecle ef the ether ed@y (see Bef, 1988, Oriffithe end Hepfinger. 
1987). The finel result is thet weter on the exterior of the new or 
combined eddy aiweys comes (roe the exteriors of the Owe originel e@eles. 
ond the weter of the toterior of the new e@@y comes free the loteriors 
of the (we perent eddies Thies would be intuitively expected The 
Lighter waters of the Loteriors end wp in the center of the new e@ty and 
the beevler weters of the exteriors ent we of the exterior) 


The trajectories of Drifters 3345 end 1347 (Figure 4. )-24) Ge indeod 
suppert the ebeve sceneriec for the ceslescing of enticyclenes§ As te the 
ejection of water, Drifter 14) wee ejected, af It guet since omiy weter 
on the exteriors of the parent eddies will end wp on the exterior of the 
new eGty (where water can be readily ejected). Sereever, the Glaseter 
of the new ed@y can emily be et oat «258 greeter Chen the perent e@eiece 
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Figure 4.3-33a. Period of rotation, distance to the center and eccentricity for Eddy F as determined 
from the trajectory of Drifter 3345. 
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Figure 4.3-33). Period of rotation, distence to the center and eccentricity for Eddy F as determined 
from the trajectory of Drifter 3347. 
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Figure 4.3-34a. Potential vorticity for Eddy F determined froe Drifter 3345. 


Sif 


Figure 4.3-34b. Potential werticity fer Eddy F determined free Drifter 3347. 
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Im order to facilitate the discussion of the current seter deta, 
4.4-1 has been compiled for the respective tiae pericds. 


Comparative time periods discussed for Moorings EZ. FF 


Table 4.4-1. 


Filtering 


11/11/87 - 09/05/88 


04/10/88 - 10/30/88 


II 


11/15/87 - 09/01/88 


04/14/88 - 10/26/88 


111 


11/15/87 - 10/26/88 


ila iE 


at 
Hie 


al 


32.4 : 
iiss : 
f . —3* 
9 

“tH 1 
* i: 
* 
Edy 

hat 


-* t 


. oer 


°° —__a oe ee el 


“= * Geer) eeert at fe 
ee ee 


° _ oer SF ee 


—_ 
* 


3399944: 

TIL 
© ececeagee 
TIT 


COGCEREEE 
entetecs. 
~CEECREEER 


~-GECCCEcEE 
TTT 
"Ecctcccte 
IIIIIIIIE 


aH 


A * 
| on ti tk ca... 


* 


t 


. Ferme UE, eh 


a td 


rm eter ef =e oe eee) eee cee 
a i i ed 
— — — — — — — — 


cerrernr @: =e ea a ee) eee eee © 


4 —34 
AA 


seggegaage 
23393933333 


— — — — —— 
— — — —s coe — 
— — — — — — — 
— — — — — — 
— SS — — — ——— 


145 


146 


J 


Seeegagea: 
333333333 


— ~ | . 
ae ee rae f. mt 

ree Fr ae iae;rn Fee 
‘ear EE —⏑⏑ ff Pre 
=Pr.hUS 6 hae. UL 
| Bo, Pom 6 Pe 


seaaeggar 
PPE P EEE PE 
TiLiih 
3333333 


| . 


. 


— | 


2 

La toll l 
S71 , ‘ 4 

= + Sas.’ Ger recess 


— — | Ff 
ee ee 

——_— — — — — — —— 

— — — — — —— 
— — — 
— — — 
— — — 
TT 
A — — —— 
A SVT 
a le 
EE A A A A A SS 


J 


r * 


-= rr, 
= 
| By 
‘oor * 
sen 
_ 
-_— 


= Fs 
=o 
so 
=r 
| Boe 
- 


= 
—e 
“9; 
=. 
ar 
-—_ 
=r 
_ 
=a 
- 


Figure 4.4-34,b. Curren’ reese and table of joint frequency distribution 
of speed and direction for the peried free Hoveaber 11, 
1987 through September 5, 1988 (Peried I) at Mooring 
GS at depths of (a) 100 = and (6b) 725 @& (based on 
hourly }3-HL? currents). 
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Figure 4.4-4. Porty-HLP IES 1 eedien and wode trevel times for record HOGG. The eddies soving through 
the site ere identified along with the approximate dates of hydrographic cruises and the 
eceurrence of ARGOS drifters. 
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Depth of the 15°C isothers from Composite Two. 
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Figure 4.4-6>. Depth of the 8° 


chere free Composite One. 
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4.4.2.4 Discussion of Crelones on tha Slope 
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Figure 4.4-12. Depth of the 86°C isothers from Composite Three. 
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Figure 4.4-l}e. Depth ef the 8°C isethers free Composite Pour. 
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Figure 4.4-13). Depth ef the 15°C isethers free Coupesite Four. 
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Figure 4.4-14, The track of ARGOS Drifter 3353 for October to December 1968. The ticks are at daily  % 
laotervele. 
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Figure 4.4-lée. Stick vector plots of 40-HLP currents et Hooring EE for the period from Gcteber 27, 
1987 through March 11, 1968. Vertically up (+¥) le east. 
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Figure 4.4-16%. Stick weeter plete of 40-ML? currents at Hooring EE for the period free February 9, 
1968 through Jume 24, 1968. Vertically wp (+¥) is east. 
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Figure 4.4-1)e. Stick weeter plete of 40-ML7 currents ot Reoring FF for the period free Geteber 77, 
1967 through Merch 11, 1908. Vertically wp (+¥) te east. 
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Figure 4.4-i7e. Stick vector plots of 40-HLP currents at Mooring FF for the peried from June 6, 1988 
through Octeber 22, 1968. Vertically up (+¥) se east. 


ste 
Sse ea eee eeeenmeaeaeas @ = 


bar Sie @ersiizvis 


th ag 
J | oe 


Sees etbieansetheiean sc titbesepstbtdeieu f 


Figure 4.4-l8e. Stick vector plete of 40-HLP currents at Mooring GO for the period free October 2), —* 
1987 through Merch 11, 1988. Vertically up (+¥) te east. 
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Figure 4.4-18). Stick veeter plots of 40-HLF currents at Mooring GO for the period free February 9%, 
1988 through June 24, 1968. Vertically up (+¥) le east. 
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Figure 4.4-184. Stick weeter plete of 40-HL7 currents ot Heoring GO for the period frm Geteber 6, 1968 
through Geteber 26, 1968. Vertically wp (*¥) te eset. 
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Figure 4.4-20e.6. Poerty HLF temperature series ot 105 @ ot Mooring GO for the period free (4) Geteber 
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Figure 4.4-29. Spectral coherence between the barotropic end firet bereclinic eedes at Mooring EE for 
292 days beginning on Bowember 15, 1967 for the («) U component of current velocity end 3 
(>) ¥ component of current velocity. 
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Figure 4.4-30e,b. Autespectre of the U component of current velocity et 309 @ for 292 days beginning 


Reoveaber 15, 196) for (a) Meoring EE and (b) Mooring FT. 
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Figure 4.4-30c, Auteepectrue of the U component of current veloci 305 @ fer 292 beginning 
Beveaber 15, 1987 for Heering Oc. * ae a - 
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Figure 4.4-}le,b. Autespectre of the ¥ component 
Heoveaber 15, 1967 for (a) Mooring ER and (b) Mooring FT. 
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Figure 4.4-3ic. Autospectrua of the V component of current veloc! t 305 @ for 292 nning 
Noveaber 15, 1987 for Mooring OC. —— _—— 
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Figure 4.4-32. 
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Figure 4.4-3). Phase and coherence squared at Mooring EE for 
between (4) the U components of current veleci 
components of current velecity et 100 « and s. 
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Figure 4.4-35. Phase end coherence equered et Mooring GO for 292 days beginning Heveaber | 
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Figure 4.4-%. Pease end coherence equered ot Reoring GO for 292 days beginning Bevenber 15, 1967 
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Figure 4.6-6c,4. Vertical coherence and phase, estimated using 20 degrees of freedom, for the 
concurrent portions of current records at Mooring DD at 150 and 174 meters depth for 
(a) the southward component of current velocity and (b) the eastward component of 
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Figure 4.6-8. Winds for Southwest Pass and the last 100 days of currents at Meters MAAl (7 =), MBB) 
(18 @), MDDl (10 @) end MDDS (150 @). 
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Figure 4.4-9. Vertical coherence and phase between (a) cross ieobeth and (b) ali @ leobeth Hooring 58 
current eeter recerds HBB) (12 @) end HBB) (16 @) for Peried VI, estiasted using 20 
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Figure 4.6-100,b. Coherence end phase between (2) cress teobeth and (6) slong leobeth current aeter 
from Heoring 88 Heter HOB) (18 @) and Southwest Pose (BURLI) wind etress J 
Guring Ported Vil, estimated weing 20 degrees of freedce. 
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Figure 4.6-10e,.4. Gobevence and phase between (¢) cress teobeth 
records free Heoring OO eter HOC) (28 @) and Southwest Pose (BURLI) wind stress 
during Period Vil, estineted using 20 degrees of freedee. 
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Figure 4.6-i14. Forty-HL? tine series plots of temperatures at « nominal depth of 10 = for the indicated 
thet during shelf cooling « horizontal gredient develops while during 
eurfece layer is approaiaately ieothernel. 
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The Fall cruise (Figure 4.6-18), in Boveaber 1987 (Dey 220 in Figure 4.6- 
13) illustrates conditions after frontal related winds vertically aix the 
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Figure 4.6-15. Creee-shelf sections of (a) temperature, (b) salinity and 
(e) -t (density) taken éuring cruise P8713 on April 
9 te 10, 1987. Current seter lecetions are indicated and 
labelled. 
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Figure 4.6-16. Cross-shelf sections of (a) temperature, (b) salinity and 
(e¢) eigua-t (density) taken during cruise PH8715 on April 
25 to 26, 1987. Current meter lecations are indicated 
and labelled. 
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Figure 4.6-17. Cross-shelf sections of (a) temperature, (6) salinity and 
(¢) sigma-t (density) taken during cruise PHS8O) on July 
Poet Current meter lecations are indicated and 

lled. 
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Crees-shelf sections of (a) temperature, (6) salinity and 
(¢) sigee-t (density) taken Guring cruise FRSE20 on 
February © te 10, 1988. Current geter lecations are 
indicated and labelled. 
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Tobie 4.6-4. Summary of suspended solids dete near Mooring AA site. 
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Table 4.6-5. SGummery of suspended solids dete near Mooring 59 site. 
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Table 4.6-6. Summary of suspended solids deta near Mooring CC site. 


Sta/Depth(a)* Date (GxT) Time (CHT) TSS(mg i*) VSSimg u 
12C/14.4 04/26/87 0430 4.38 0.81 
12¢/32.5 04/26/87 04 30 0.38 0.20 
18¢/14.3 04/26/87 1800 2.15 0.35 
18¢/32.8 04/26/87 1800 0.32 0.4 
cc/is.5 07/16/87 1158 $.02 1.0 
0c/32.5 07/16/87 1158 0.63 0.27 
6¢/13.5 07/17/87 1515 0.92 0.% 
6C/32.0 07/17/87 1515 0.77 0.32 
42x/13.5 11/12/87 1706 1.50 0.28 
42%/13.5 11/12/87 1707 1.70 0.33 
6cB/i3.5 02/09/88 2145 0.68 0.16 
6CB/32.0 02/09/88 2141 Lis 0.23 
6CB/32.0 02/09/88 2141 1.05 0.23 
cc/i3.s 05/04/88 2224 0.% 0.17 
0C/32.0 05/04/88 2222 0.39 0.23 
| 6c/13.5 07/21/88 1106 2.14 0.44 


* All stalons are located near the Mooring CC site in appvoxiaately 
64 @ depth for the different time periods. Refer to Figure 2.3-1. 


* et including extreme saximue data froe July 21, 1988. 
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Figure 4.7-1. Station leeations for the February 1968 study of the 
optical properties ef the Leulsians shelf. 
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Figure 4.7-2. The vertical distribution of light fluerescence at 
Stetions AA, BB. CC and DD in February 1968. A signal 
output of one Volt correspends approximately te 10 ag 
a” of chlerophyll-like pigments depending on the pignent 
composition 
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Figure 4.7-3. 
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Figure 4.7-4. The vertical distribution of the light transmission st 
Stations AA, BB, CC and DD in February 1968. When the 
signal output free the transuissometer heaving « total peth 

of 0.5 = amounts to one relative wit, the light 

treneeiesion T(O0.5 =) = 0.242. The fel relations 
ere waliéd: Tf (1.0 0) «0 ** = ( 7 (0.5 @)) * im which 
© fe the beam Light ettemetion coefficient (a "). The 

wavelength applied centers eround 6)1 mm. 
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MM, BB, CC and OD in Pobrwary 1968. 


quente irredience (350 te 700 am) vereus 
ie taken te be GO (750 te 700 ae) Just below the 


weterc surface. The quente irredience te « seasure for the 
sneunt «of photons evellable fer phetesynthesi« (+ 


Phetesynthetically Active Redietion, or PAR). 
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Teble 4.7-1. Gulf of Mexico opticel observations for February 1968. 


Station F, f, d Zz, (is) z (is) h, 4 
Stations Depth (a) Dates . . e . a éegr. . 
dO 164 2/9 1.85 . 20-21.5 6.7 37.3 . 0.5 
2c 106 2/9 1.67 3.02 17 . . . 0.5-1 
x 107 2/9 1.35 2.25 16 . . 0.75 
4c % 2/9 1.10 . 10 ° 0.5-1 
sc 73 279 1.12 2.20 10.5 . . . 0.5-1 
cc ba 2/8 0 84 1.78 7 22.7 17.3 clouds 0.5 
6c bs 2/9 1.0% 1.92 8.5 . . . 0.5 
cc ae 2/9 0.92 2.9 * . . . 0.5 
oe £0 27/10) =O. 0.87 8.5 18.4 4.0 . 0.5-1 
MA 14 27710 «(6.41 0.% 2.5 6.44 3.3 ° 0.5 


F, equals the retic of the water leaving nadir rediences at 447 m= and 521 me, respectively. 
F, equals the retic of the water leaving nadir radiances et 447 mm and 550 mm, respectively. 


BD ie the Secchi depth, (18) te the depth of the euphotic sone defined at the depth where the PAR 
ie reduced by « factor . & Cle) be the depth at which the downwelling UV-B Light around 310 me is 
reduced by « factor 100, h, is the solar elevation in degrees measured from the horizontal and Ht is 
the weve height (2 « wave amplitude). 
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Figure 4.7-9. The wertios] @ietribution of total Light scattering ot 
Stetions AA. BB. CC end OD in April 1987. A signal eutpet 
of ome Volt corresponds apprexiactely to 6 = 0.140 «' 

on the perticle composition and distribution. 
The weve applied centers erewnsd 655 mm. 
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Gulf of Mexico optical observations for April 1967. 
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Figure 4.7-13. Station lecetions for the July 1968 study of the optical 
properties of the Leulsians shelf. 
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Figure 4.7-14. The werticsl Gietribution of 1 fluerescence et 
Stations AA. BB. CC and DD in July 1988. A signal output 
of one Volt corresponds apprexiaetely to 10 ag «° of 
chierephyli-like piguents depending on the pignuent 
composition. 
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Table 4.7-3. Gulf of Mexico optical obserwetions for July 1968. 


Station f, ‘, t a, (ie) z (it) h, * 
Stations Depth (e) Detes - . . 8 Geogr. . 
log 18} 770 61408 yo 6% 8° “7° 20 0.5 
Cl=6C os 720 «(11 . 26 52.2° 4.0 85 0.5 
LS ‘se 727 1 . 26 . il . 
ec $2 72h 18 . is . . 
LS 4) 7m SOL . 20-22 . . 2 
Ba-10C “0 77h Oa . 26 . 17.3 “a 
oe 40 722 Ot . is 40.7* 17.3 clowde . 
lic 33 ei oe . 25 . . 65 . 
12¢ 28 771 OLN . 15-17 . ” . 
ix 2 772i Os . 14 . *5 . 
14c 20 yn O48 . 12 . . 70 . 
ms 14 719) 6-8. O84 5-4.5 24.4 2.9) 60 0.5 
M 14 ie) oe . 4.5 . . ba . 
lec . 727i OM 4.0 6.22 2.47 5 0.5-1 
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Figete 67:1) qeente (799 te "OO om) 
vereus Gepeh of Stetions +. BF. Oo ant D in July 1988 
Tee 1008 welee be tebee te be 0 1709 te 7 oe) Suet 
below (he woter werfece (See caption te Figure 6. 7)).) 
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Stetlons MA. BB. 


Figere 4 7-18. Beletive 
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Gata (See Section 4.7.2). 
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Figure 4.7-19. 
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